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im^m i ] 
( i ) 

-OC (O) C (R a ) =CH 2 (1) 

R*li*m, Sfcli, Mli 1 ~ 2 0 ©tiMto ) 

(I) ] * 1 0~ 1 0 Oll«t*L, Wfc«*fcWOWb»*»J I S K 6 2 6 2 K 
;&S£*L&JE*i7icAM (I5 0t;t7 9f3fe*ffiNHfe03B**«SfeL, JEfctMMi 

t|iaL**»ofe^s«rJEEjtt*l 0 0%fcUT3ESB) £ ? 4 0 %JSLTT?*« i 

2 ] 

[at$2I3] 
[flt&A 5 ] 

[W*:® 6 ] 
7 ] 

[m*m 8 ] 

±M£-# (i) *io-io om*»#*-r*»**3e^^?' 

, ^OlgMMfo^WflMk^ J I S K 2 2 1 5 £.&fc2tlZmM 3fc5^<Z>mftrttltett 
f-SJ IS K 625 8 0«atWROV>r^*»— fi^-ffc (I) 4>£fll4>ifc !? sE 

9 ] 

±iem^# (I) *10-10 OlWtttiiHI*^*-? hfflttJ**-C*oT 
, *©?Rft&©iH-flM£#*. J I S K 2 2 1 5 lcMS$tL^>M3tt5-tO?Piri-?fttcM 
f-BJ IS K 6258 ©*3MWKfc*5V»T, i^&L;fctir^Of?£M^ri ? 5 0 %J3L 

o 

[Ih^S 10] 

J IS K 2 2 1 5 lzj&feZti%>mM3M5-%-<Offlftmzt$-t2> J I S K 62 5 
[W*3tl 1] 

J IS K 2 2 1 5t:t^?tLSiffl3f 5fOi^it:*ftSJ I S K 62 5 

8<z>«at6UfcfciJv*-c, SiLtitT^Mtft^ (I) o±^<7)^i9iibm 
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1 2 ] 

m&m i3] 
[Dreg 1 4 1 
im^m is] 

fi£-# ( i ) i j aToit : 

M + "OC (O) C (R a ) =CH 2 (2) 
(5£*K R'tt**, tfcM\ m 1 ~ 2 0 ©tii*^to M + li7;^ V^JPSW 

HffcfrKl 6] 
-CR'R'X (3) 

1 7 ] 

M&fc (I) ^JJJLTOXi 
— «Ss£4 

X*C (0) C (R a ) =CH 2 (4) 
7fcm*^^1"o ) 

[W*^ 1 8 ] 

a-an* ( i ) w©ig : 

(2) Vv7*- tt*5 

W K WO \VJ/ V XV / Vv i-JLZ v O / 

[K^fcSl 1 9 ] 

fitted) ©±<Rtf*-» feT-Z^^^-OV ev^^y*)!/!^: J: «3 SStSft* 

2 0 ] 

V V iJ frttWBlttWl 7i?A ;vm^-T- * £ £ fc £ t ir £ If ^ l 9 tzfB 

teiE# 2004-3095492 



12003-338094 I 3/ 

2 1] 



2 2 ] 
2 3 ] 
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[19*31 2 5 ] 

[19*® 2 6 ] 

iw** 2 7 ] 

[ffi*3i 2 8 ] 
[89*35 2 9 ] 

[I9*3i 3 0 ] 

ftm-frMi&si * - Sr4#«fc-r*i9*a 1-29 ov>-r*L*KSBfw>s»js?& 

[If** 3 1 ] 

o 

[St *3l 3 2 ] 

o 

[fjf 33] 

if 7. try Y 



[19*3* 3 5 ] 
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m?m 3 7 1 

J IS K 6 2 6 2K&feZtL&BMik&M (1 5 0tt7 0B#H3, Wi1&$&M&<0 

w&m 3 8 ] 

J IS K 6 2 6 2 ta£5£$ft£JEiB&*AM (1 5 0X^7 O&SRB. 9r3fe*fiE«lfe© 
£*&»J5£U BE»BBft^iaaL*^<5^*JE*e*l 0 0%iLTgfcfa) ^2 o%m 

[l»*«3 9] 

J IS K 6262 K^StL&JEiSfck^ (1 5 0 TCT? 7 0 i«HU Bfj£*E*8&<D 
^**««5£U JE»BBfic^tia«Lsfl:3ft»o^*JEIS*l 0 0%fcLT^E) 5%£l 

T-e&&£ fc^#mti-^>if*«3 6 KBlftoiMMtfBsjr;**? K 

H»*J* 4 0 ] 
[ft *S 4 1 ] 

J IS K 6262 izMfcZti ZEEmfolXM (15 0 t CT' 7 0 l$WU 3fS&*ffi»lfc© 

S**a93eU ffi»&m&fc|I«Lfc:frofc^*ffiHtJtl 0 0 % t LtiE) **3 0%J3L 

4 2 ] 

J IS K 6262 Km&ZtL&EMtikfrM ( 1 5 01Ct7 0 l$HU jjfrJe^JEH^O 
Tt**^.;t^#f ttS»^4 OlcB«toii*jft3g3tr^^y ho 
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[0 0 0 1] 

[*fSf] 

[0 0 0 2] 
[0 0 0 3] 

Lfcfc«33&«tt*5tLTv»**» % v"j n - >*ffW4®^ WiS'&f^ y v > * ^ ;i/"Cab & S J 
>uo— «&tm± -> «; n - y tc#x. s ^ - Vifitt <^ 'f^^W^vi TfcSMtaEf&o-g- 

mm*±J&frkLtzi><Dl,i, MM&Kmtitzi>(Dtf7FZfiX^&tf (.&VPXW13) , ±«ft 

[tfrit 1 ] ti2 0 0 0- 1 5 4 3 7 0f 
[#fra£2] #K¥3 -2 0 3 9 6 0f 
mWXm3] WfflM 64-112* 

[ifffttfflU] #K 2000-72816 *, #M 2000-95826* 
[0 0 0 4] 

*HMi±. S^J^tf*^* H:Ht4. W«1£fc> Itftit^ 

[f£@£*t?fc1-afc£>o¥IS:] 

r n n a c 1 

1) -hks£i 

-OC (0) C (R a ) =CH2 (1) 
(I) ] 1 1 0 - 1 0 Oliffi^tU «ft?*»«WJ I S K 6 2 6 2 K 

fcMLfcj&»ofc3s*ffi»*i 0 o%t uxaie) a*4 o%mT-c&&.r. t$-#t tts 
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2) (I) *1 0-1 0 01IMU ®am*3?3fcSft*«te<B~>->W::JBv> 

4) (i) * i o~ i o o u ^yvosfflfcjBv^tLS^ 

5) S^fc (I) * 1 0~ 1 0 OliSlitttSiW^^y FfflMt^oT, 
-€-0«Mk»0»?llltt* S H J I S K 2 2 1 5KMfe2tL2>Wm3m.5-%-<DffiftMKtt-f 

h j i s k 625 8 oftanw»«>v»i*tL*»— agr\ (i) «>£4i0it9>gL 

6) (i) T^v^iMnsi t z>±MW&i§mx 

7) (i) r*v ^m^-^^^fi^-e^^^t ^#mt-r^>±ie?i^^ 

8 ) ( i ) ^twis : 

M + "OC (0) C (R a ) =CH 2 (2) 

9) (I) ©^Sfi**, t-O'J tf v^??'*^!: J: ASiiStLS 
1 0) m&fo (I) Ill^J^ffiv^; e-;^^ yv-ol^l: X VUikZ 
1 1) (I) Otf^^l^ 3 0 0 0Ja±"C**£fcS:«RF»i:"t*±iBa»J« 
12) (I) ii, W-U-Vs >^uv b^9 7-f~T?«JjeUfcM¥*&5' 

i 5 ) s e> k ytWL&mi&MXitt&m&mi&M mit & &v>±fESL*§j&?£#* 

i p\ us3ja-a.*m-W7 a-... v Bain fift-ftfei-A* C-. y> ^HLi&RfrlK^*^ A- »v V-r**»h 

[0 0 0 61 

4, J^I&Ktcj;*), w«EiL #6Stk »«rtL Xtt«-fbttJc«*t*a*jsft^ 

[0 0 0 7] 

— fl£5£l 
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-OC (O) C (R a ) =CH 2 (1) 

(I) ] * 1 0~ 1 0 0 IMttt ^> i i: i: t^. ^ ©t^So 

[0 0 0 8] 

-OC (O) C (R a ) =CH 2 (1) 

(I) ] * 1 0-1 0 Oli^tL, I S K 6 2 6 2 C 

£jfe$*LSffi»ijc*>S (1 5 0tt*7 OBt^, ^r^JEatf&Og^fctlJeU l±Mmifo.i& 
KML&^o/c^JEffiiil 0 0%tUSE) ;J J 4 0%JJlTtfeSii:«:#tttS 

[0 0 0 9] 

fijg § tLS i am* t v> 0 y tr > >r 9 ^ * ;va^**M^#Sft ? v u ;va£"t?& & z t 

nx$>z> 0 *&m<Dmw;j&j&ifAt-y #fcR5£$*Lftv»j&* % uv^i 

[0 0 10] 

(i) kov>-c> 

, 1. 2 ~4«-e&&£ fcjFJ: Lv^o 
[0 0 1 1] 

[0 0 12] 

, jf i L < 14**®^ X(4, R^l~2 0^-fkTfc^lfeT-^^o &*afcl~2 
0OR<b7K**i: LTIi, ^m^Cl ~2 OOT^A'*, Rm$k6 ~ 2 0 ©7 V -;V^> 

Rf5f ^ 7-2 0^)77;^ -h'j k *u ctub (4t}c^*^oS^^ * 

tUv>tUv>o -2 0«7;H^it LTi4, fliittf, 

, yne^i, ■/f-zHfe, a^v^S, r^f-A^ -Tv;^^^? <b tt 

&o #t^8fc 6 ~ 2 0 COT y — LT{4> f!)xJ4\ 7^-;^, 7 7 fr&SiP&lf h 

R a <D^mt Lx\tw\zEL&zivr^ mx.n. -h, -ch 3 , -ch 2 ch 3 , - (ch 

2) «CHa (nf42~l 9 W^ic^^T) , -CeHs^ -CH2OH. -CN^WbtL 
„ SF* L<f4-H, -CH 3 -e**o 
[0 0 13] 

*jBv»a *„ fl^ti4?>if, 7*y;v®^ T*y>vm*f- 

BKv7ni£/K T^y ;vm-n-y^JK 7 * y ^m^f v^f*, ( 

7^V^i-tert-7 , f;V, 7* U n -^Vf*, ^) T 

y n-^v^K 7^';;vi'>^D^v^ (^*) T^y^^-n 
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yyf;K 7^V;i'f-2-tKn^yxfK 7^'J*l-2-liK 

V7>. ^ ) 7 ^ 'J ^KOif 1/ > t ^ t 'f KM, 7^ , ;^ib , J7;V 
jJ-tt^f-^^K 7i"JA'B12-> , J7^n^f^xf^ (^*) 7 9V 

/N°--7;v^-n7'^;vjc^;i/. (y T9 V ->V&2 -y<-7^*n jl*->K (^*) 7^ 
U;v®f/-?-7;v^-n^f-;v, 79 V ^t^-7^*n^ (J?) 

7^y^2-^-7^tn^f-^-2-^-7KOif^^f^ 79 V 

^2 -/N°-7;v^-n^.^ v;i/jr.f-;v, (^*) 7^ V ;v@|2 — 7^tnfy^xf^ 
, 7 9 VJ^Wt2 -^-7^tnA^tfy;Vxf^fO 7 V J^g£?&• : E■ 

-^W ^i^^y 7 ;v ^ t y 7 r ;v ; ^-^ji^ y*)vW.<o 
=tj 7 ;vxx f ^lify 7 ;H;vx^ f ^ ; vv^f 5 K, ^f^i/^f? K, 
vW? h\ 7*ntf;VYl/>f5 h\ b\ ^yJWW5 h\ *9f-fr-? 

W 5 K, KfyJWl/^f 5 h\ 7f7'J;wi/^K, 7xx;vvl/>f U*, 
if-y;V7V^ ^ Kfovl/'f ^ Kf^^v- ; 7* 'J h U 9 U nx > y 

«xh'j;H#tk*x;v^yv- ; 7 9 V ^7 h\ ^ * V JV 7 ^ Kf 07 5 K2£*& 
tex;^;?-;SSifxjK 7"n tf * >^tf-^ N ^Vvifx^ £&#Hfcl£ 
— ;K fei@£fc?xv;H££>tf x;nxf^I ; xfl/'A "7°° v >^cot;v^ >IS ; 

v^>\ ^ v/vvf^yivi ; :frffctr->K Iftt'-'Jf>, Ms7V;w TV 

[0 0 14] 

¥*&5^f-* (Mw) i: afcTOtf^-* (Mn) <£>Jfc] t±. #KE&5e£*l&v^ jSF* L < ti 

1. 8*i»-C**K S <bK$?2 L< t± 1 . 7 JJlTt* •) ^ ±*)fttL<l±l . 6£IT*C* 

0, *Kff4L<l41. 5JBLTT?*.»K #80K«F* b < »i 1 . 4 JBIT-C* 0 > Mi>Bt U 

y ij. -i o m-cT.i z y^-to :*;.z^BH i- toi.+ z.r.pr jiil s£ cn t+ ^-=ri±^ ❖ no/Jol/ 

[0 0 15] 

S.&ifc ( I ) ^^^F^^-^ifi 500 — 1 00000 (DW&tfftt L<, 3000 — 4 
0 0 0 OtfZ bKUi bv^o ^S**5 0 0JGTF-C&& t?-;^M^^**<^#tt 

*«5&a$^tK<<^ i o o o o oja±T?*sfc, Ku>^*»Hai^**o 
<fi-a-# (i) o«ftcowt> 
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VM±, IIIIM ^ v> 7 y * ^ t^C J: o t It ? }i§ <0« H < , #K"ntf#W 
[0 0 16] 

[0 0 17] 
[0 0 18] 

[0 0 19] 

it & g £ > fn-ji/f^ £ bffX^&o 
[0 0 2 0] 

[0 0 2 1] 

¥-m*kmtz$>*) misttv^i'j e^^s#t^*tL& 0 *i&wt*^»t*jfe«t» 

[0 0 2 2] 

<£>#5i LTIi, f;J:x.lfyt-t;i' • ^ • 7^ Va> • ^ ^ *JWfif ^- (J . A 
m. Chem. Soc). 1994 ^> 116 794 3 WizmZtlZ «£ "7 * 
t. ?k° »V "7 -r y vf|#*r K & v^n^V^rJi — (Macromolecule 
s)\ 1 9 9 4?!' 2 7*, 7 2 2 8I^?ft^i^^->D^'>H^i*if07^ 

HC^-^tfr 9 v * ;Vfi^-J (Atom Transfer Radical Polyme 
r i z a t i o n : ATRP) & WiWbft&o 
[0 0 2 3] 
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&W)7V* ^M&fet LTli®lx.{;fMa tyj aszewski^ >»^-±;i/ • • 
T-* V • ^5 *;VVfxf -f- (J. Am. Chem. Soc. ) 1 9 9 5^, 11 
7^ 5 6 1 41, n^E lx^roL — ;vX (Ma c r omo lecules) 199 5^ 
, 2 8^ 7 9 0 II, ^jx.Z'* (Science) 199 63^ 2 7 2^> 8 6 61 
, WO 9 6/3 0 4 2 WO 9 7/1 8 2 4 7-^»**V>liS a w a m o t o 

Pj, v^n*l/*a-;i/X (Macromolecules) 1 9 9 5#> 2 8t> 17 

2 lH&^W fctl&o 
[0 0 2 4] 

[0 0 2 5] 

o 

[0 0 2 6] 

#88^4 - 1 3 2 7 0 6-^$ftfc^$*vCV>& i 3 fc^ny^t£fbMf**«M£tW!l 
t Ltf ^TAny>»f^^#^^^ #HHg6 1 - 2 7 1 3 0 6 # 
If 2 5 9 4 4 0 2-?£tf|U #^BB 5 4 - 4 7 7 8 2 -^-<&$&K7F$ tltv^l, «t 3 &7jt^*"£- 

[0 0 2 7] 
[0 0 2 8] 

-f&o ^ Wt^-eii-iSC^i- f o #y 7 'J - 7 y * A' (=N-0 • ) *7*Ji3)V* 
t7tf>^ltttiv^o Z<D£7%tt&®MtLXlt, R3g«4$aarv»*» % 2, 2, 
6, 6-S&- 1 -tr^Uy-^^ + ->7v y *;V^2 > 2, 5, 5-tt*- 1 -tfny y 

v^o il* t L t li > f wlf 4 JJJLTO 7 ;v ;v*^*li tab ^ 0 A 

— hn^r~>-7y-7> 7 7j;Hb^%fcLT(±. RfeMtSfifcwtf 1 * 2, 2, 6, 6- 
f f 7 ^ f ^- 1 - k'^ 'J v-;V t y 7 y * ;V (TEMPO) , 2, 2, 6, 6-f h 
7 jr.-^;l/- 1 - tf^'J W + yjy*^, 2, 2, 6, 6-fh7^f ^-4-i* 
V- l -kT^y V=~^^r^- s y^ViJ)}/^ 2, 2, 5, 5 -T V Jjtf-A'- 1 -tfn U v — 
;Vt^>'7 v*A', 1, 1, 3, 3 -t \ 2 -4 V <i > K'J -Jl/t*y?^* 

/K N, N-y- t -/f*7? > * * V 9 5> # ;^/&*^f S>*L&o -hn*V7'J-9 
y*^©-ftfc »9 fc„ W^ty^(galvinoxyl) 7'J-7y*W$^ 

[0 0 2 9] 
[0 0 3 0] 
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*i&v>^ ^W^^-t^y K, 7 ^ n >f;v^ - 1 + -> Ff o ^ 7 v iv^ - 1 y K 
5*-f y/nejW<-tJf — tf^. (4 - t -yf-;V'>^n^4r 

-t + yy*-^- MIL t -7^;WN 0 -#3f h-*- 

- h „ t - /f ^/<-t^ v^y7x- ^'-iXf J>Sf 

[0 0 3 1 ] 

Macromolecules 1995, 28, 2 9 9 3 -C'^^ flX^h X. *) fc, 
[0 0 3 2] 






[0 0 3 3] 
[0 0 3 4] 
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10 0 3 5] 

C6H5-CH2X, CeHs-C (H) (X) CH 3 , C 6 H 5 -C (X) (CHs) 2 

R 3 -C (H) (X) -CO2R 4 . R 3 -C (CHs) (X) -CO2R 4 . R 3 -C (H) ( 
X) -C (O) R\ R 3 -C (CHs) (X) -C (0) R 4 > 
(^4»> R\ R 4 iiTRil? i ti^tt 1 ~ 2 0 © T M6~2 0©7'J 

R 3 -CeH4- S O2X 

UiS^i^v>-c, R 3 {4*3111^ ££f4^*iU ~2 0O7;^^i> 6~ 

2 0O7'J-^ ifctt^»7-2 0O75M)Hfe, X A^ tfct±3»> 

[0 0 3 6] 

[0 0 3 7] 

R 6 R 7 C (X) — R 8 — R 9 — C (R 5 ) =CH2 (6) 
(5fc*. R 5 tt;*C3JfJDK^ Xl±^^^*, R 6 s R 7 ^7K*M^> ^*Stl~2 0O7M 
^ft6~2 0©7'J-;H, M7~2 0^)77^^ XlimMfc&^X 
*Hlfc:®l&Lrt:*><^ R 8 (i-C (O) O- (aiX-r;V*) , -C (O) - Mfe) , 

Xlio-, m-, p-y^-i^^ R 9 liE*ft^ Xti lfl JELL©*. ~F 

yntf;v^ ^v^^j&Wf fcft£o R 6 tR 7 i4tf&5fBK;}3V> 

R 9 0 l-IHJa±OJ.— r>Klr#S:^T?v>r *J§lv\|ft*aU ~2 0 02fatf>;f Lt 
J4> 0Hx.lf, HHJBH±Wi-7 t ^IS^**A/"^^"C" , feAv^3Ra:l ~2 0W^fU>I 

ft- So 
[0 0 3 8] 

XCH2C (O) O (CH2) nCH = CH 2 s 
H3CC (H) (X) C (O) O (CH2) „CH=CH 2 . 
(HsC) 2C (X) C (O) O (CH2) =CH = CJi2, 
CH3CH2C (H) (X) C (O) O (CH 2 ) .CH = CH 2 , 
[0 0 3 9] 
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[ft 21 



X0 2 (CH 2 ) n CH=CH 2 

X 

XCH2C (O) O (CH 2 ) nO (CH2) m CH = CH 2 . 
H3CC (H) (X) C (O) 0 (CH2) »0 (CH2) .CH = CH 2l 
(HsC) 2 C (X) C (O) O (CH2) nO (CH2) mCH = CH 2 , 
CH3CH2C (H) (X) C (0) 0 (CH 2 ) n O (CH2) .CH = CH 2 , 
[0 0 4 0] 

[lb 3] 




C0 2 (CH 2 )nO-(CH 2 ) rT1 CH=CH 2 



(±ffiO£-5£K:i3V*T, Xfi^t^ Jfefc^ ttzlisvm. n fi 1 ~ 2 0 ^Sifc, mi±0~ 

2 0 (omm 

o, m, P-XCH2-C6H4- (CH2) »-CH = CH 2 , 
o, m f p-CH 3 C (H) (X) -CeH4- (CH2) n -CH = CH 2 , 
o, m, P-CH3CH2C (H) (X) -C 6 H 4 - (CH2) „-CH = CH 2 . 
(±IB^^:^^v>r, Xii^*> JIKf, tfcliaff, n W: 0 ~ 2 0 
o, m, P-XCH2-C6H4- (CH2) n-O- (CH2) m-CH = CH 2 . 
o, m, p-CHsC (H) (X) - C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 

o, m, p - CH3CH2C (H) (X) -CeH4- (CH2) n-O- (CH2) ->CH = C 

H 2 „ 

(±fBO#S;^^v^T > Xlil*, tfzitzvm, n ti 1 ~ 2 0 ©SEgc, rnfiO- 

2 0 OUSfc) 

0, m, P-XCH2-C6H4-O- (CH2) n -CH = CH2> 

o, m, p-CH 3 C (H) (X) -CeH4-0- (CH2) n-CH = CH 2 . 

o, m, P-CH3CH2C (H) (X) -CeH4-0- (CH2) n-CH = CH 2 , 

(±IBO^^fc^T, Xttm#> *St, tJz&B<ym, ni*0~2 0<^2&) 
„ „_vru ( r w„\ _ _ r» _ (ru«\ ._r w=rHo 

o, m, p-CHsC (H) (X) - CeH 4 -0- (CH2) n-O- (CH2) .-CH = 
CH2, 

o, m, P-CH3CH2C (H) (X) -CeH4-0- (CH2) n-O- (CH2) m-C 
H = CH 2 , 

2 0 Og§£) 

H 2 C = C (R 5 ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (7) 
Oft*. R 5 . R 6 . R 7 ^ R 9 -. Xii±fEK|WJC. R 10 fi> fcS&Br^ -C (O) O- 
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*r;v») „ -C (O) - % Ztzit, o-, m-, p-7i^l/>Mit) 

R'ttiWStt^ * fcltfftmmi ~ 2 0 O 2 li (l«JSL±OJc.--r^tt'S'«r^ 

A^-ev^-cfc&v*) -t:^^)^ 1±. ^n^ott^L-cv^a^URfce- 

^-^Nn^V^^^b^tLTV^^-t?, R 10 tLTC (0) 0l^7x-l/>If 
**-f**5?»i!fiS'i*L*4 <. i£»i»^"C*o"Ct J:v> 0 R 9 v>»£-tt, 
Jft*-^ny^tt-fr*»tt^k"t4^J6»c, R 10 fcLT(iC (0) O*. C (O) & 7 * 

[0 0 4 1 ] 

CH 2 = CHCH 2 X, CH 2 = C (CH 3 ) CH 2 X> 

CH 2 = CHC (H) (X) CHs. CH 2 = C (CHs) C (H) (X) CHj, 
CH 2 = CHC (X) (CHs) 2 , CH 2 = CHC (H) (X) C 2 H 5 > 
CH 2 = CHC (H) (X) CH (CHs) a, 

CH 2 = CHC (H) (X) CeHs, CH 2 = CHC (H) (X) CH 2 C 6 H 5 , 

CH 2 = CHCH 2 C (H) (X) -CO2R, 

CH 2 = CH (CH 2 ) 2 C (H) (X) -CO2R, 

CH 2 = CH (CH2) sC (H) (X) -CO2R, 

CH 2 = CH (CH 2 ) sC (H) (X) -C0 2 R. 

CH 2 = CHCH 2 C (H) (X) -C 6 H 5 . 

CH 2 = CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , 

CH 2 = CH (CH 2 ) sC (H) (X) -C 6 H 5 > 

(±IBo#^:h^^t, xii&m. ttzitavm, Rte$tm%Li ~2 o^t^*^ 

[0 0 4 2] 

Tfrr~)\'&*&1r&^ur>4kx)i'*-Mk&M<D&fcm*&if & h it, 

o-, m-, p-CH 2 = CH- (CH 2 ) n -C 6 H4-S0 2 X, 
o-, m-, p-CH 2 = CH- (CH 2 ) . - O - Ce H 4 - S 0 2 X. 
(±IBO#^;H^V^-C, Xli^Si. JUS, ttzliBvm, n it 0 - 2 0 ©S£&) 

[0 0 4 3 I 

±E»tMt^y )v&*^%%w^r>ttW£Lximiz®Lfc-£ti-r, « *. wr-Haa; 

R 6 R 7 C (X) -R 8 -R 9 -C (H) (R 5 ) CH 2 - [S i (R 11 ) 2-t (Y) bO] .- 
S i (R 12 ) 3-a (Y) a (8) 

(5£«f, R*\ R\ R\ R 8 , R 9 ^ Xtt±KfcRi£, R*\ R 12 (i> v>1**l«>&*&1 
~2 0cdt;v^;i^^ t 1 ;-;^ 7 5^+^1, ttzit (R' ) sS i O- (R' itjfe 

St&l - 2 0 <£> H<ORjfc7lCiit*ot, 3i«R' {i|WI— T^oti J; < „ iiot 
V»TtiV>) "C^StL* M'iM;ya±->I^U R 11 £ fcl±R 12 5&*2 1@JSl±#* 

atiO, 1, 2, £fzit3*. £tz, bitO, 1. * 2 £/F-fo mti 0 — 1 9 

(8) Oft^*£#ttfc«33r**fcfcl;r N 
XCH2C (0) O (CHj) n S i (OCHs) s, 
CHsC (H) (X) C (O) O (CHa) «S i (OCHs) s. 
(CHs) 2 C (X) C (O) 0 (CH 2 ) tS i (OCHs) s. 
XCH2C (O) O (CH 2 ) nS i (CHs) (OCHs) 2 , 
CHsC (H) (X) C (O) 0 (CHa) „S i (CHs) (OCHs) 2, 
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(CHs) 2C (X) C (O) 0 (CH 2 ) nS i (CH 3 ) (OCHs) 2 > 

(±B©#*i:*v>r, Xfcfctt*, AS, 3?*. ni±0~2 0«S^ ) 

XCH2C (O) O (CH 2 ) n O (CHj) mS i (OCHs) 3> 

H3CC (H) (X) C (0) 0 (CH2) nO (CH2) dS i (OCHs) 3, 

(HsC) 2C (X) C (O) 0 (CH2) n O (CH2) mS i (OCHs) 3, 
CH3CH2C (H) (X) C (0) 0 (CH 2 ) „0 (CH2) mS i (OCHs) s> 
XCH2C (O) O (CH 2 ) »0 (CH 2 ) mS i (CHs) (OCHs) 2. 
HsCC (H) (X) C (0) 0 (CH2) n O (CH2) m-S i (CHs) (OCHs) 2 > 

(HsC) 2C (X) C (0) 0 (CH2) nO (CH2) m-S i (CHs) (OCHs) 2, 
CH3CH2C (H) (X) C (O) 0 (CH2) n O (CH2) m-S i (CHs) (OCHs 
) 2. 

(±m<D&l£:Kl3^X, Xlii&m, *St, 3^*. n {± 1 ~ 2 0 <50^> mfi 0 ~ 2 0 <D 

SlSfc) 

o, m, P-XCH2-C6H4- (CH2) 2S i (OCHs) s> 

o, m, p-CHsC (H) (X) -C. 6 H 4 - (CH 2 ) 2 S i (OCHs) s> 

o, m, P-CH3CH2C (H) (X) -CeH4- (CH 2 ) 2S i (OCHs) 3. 

o, m, P-XCH2-C6H4- (CH2) sS i (OCHs) s. 

o, m, p-CHsC (H) (X) -CsH 4 - (CH 2 ) sS i (OCHs) s> 

o, m, P-CH3CH2C (H) (X) -CeH4- (CH2) sS i (OCHs) 3> 

o, m, P-XCH2-C6H4- (CH 2 ) 2-O- (CH2) sS i (OCHs) s. 

o, m, p-CHsC (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) sS i (OCHs 

) s, 

o, m, P-CH3CH2C (H) (X) -C 6 H 4 - (CH2) 2-O- (CH 2 ) sSi (O 
CHs) 3> 

o, m, p -XCH2-C6H4-O- (CH2) sS i (OCH3) 3. 

o, m, p-CHsC (H) (X) -C 6 H4-0- (CH2) sS i (OCH3) 3. 

o, m, P-CH3CH2C (H) (X) -CeH4-0- (CH2) 3-S i (OCHs) s, 

o, m, p -XCH2-C6H4-O- (CH2) 2-O- (CH2) 3-S i (OCHs) s. 

o, m, p-CHsC (H) (X) -C 6 H 4 -0- (CH2) 2-0- (CH2) 3S i (O 

CH3) 3> 

o, m, P-CH3CH2C (H) (X) -C6H4-O- (CH2) 2-O- (CH2) sS i 
(OCH3) 3, 

[0 0 4 4] 

(R 12 ) 3-a (Y) aS i - [OS i (R U ) 2-b (Y) b] m-CH 2 -C (H) (R 5 ) - 

R 9 -C (R 6 ) (X) -R 10 -R 7 (9) 

r Jiii o5 06 r> 7 o 9 tp 10 D ll pl2 o K m Y V H; HIP.lClWl V.) 

y>^ir > XV ^ AV ^ AV > AV > XV > XV N xv % t* > %u -\ -\ -% - — — * ■ * — ' ' 

— #b£ (9) <7)it&!%jz&#.&iKmm-t2>-&btf, 

(CH3O) 3 S i CH2CH2C (H) (X) CeHs. 
(CHsO) 2 (CHs) SiCH 2 CH 2 C (H) (X) CeHs, 
(CHsO) s S i (C Ha) 2 C (H) (X) -CO.il, 
(CH3O) 2 (CHs) S i (CHs) 2 C (H) (X) -CO2R, 
(CHsOaSi (CH-2) 3C (H) (X) -CO2R, 
(CHsO) 2 (CHs) S i (CH 2 ) 3 C (H) (X) -CO2R, 
(CHsO) sS i (CH 2 ) 4 C (H) (X) -CO2R. 
(CHsO) 2 (CHs) S i (CH 2 ) 4 C (H) (X) -CO2R, 
(CHsO) sS i (CH 2 ) 9C (H) (X) -C0 2 R. 
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(CH 3 0) 2 (CHs) S i (CH2) 9C (H) (X) -C0 2 R^ 
(CH3O) 3S i (CH2) 3C (H) (X) -C 6 H 5 > 
(CH3O) 2 (CHs) S i (CH2) 3C (H) (X) -CeH 5 > 
(CHsO)sSi (C H2) 4 C (H) (X) -CeHs. 
(CH3O) 2 (CHs) S i (CH2) 4 C (H) (X) -CeHs, 

[0 0 4 5] 

HO- (CH2) n-OC (0) C (H) (R) (X) 

(_t!3tf>#5£Ki3v>T. Xti^^> ^it> * tztezy'M, R fiTk^lISiP £ \t^MW l ~ 

2 0^)7;^^ T'J-J^ 7 5;V^^ n & 1 — 2 0 co^:) 

H2N- (CH2) n-OC (O) C (H) (R) (X) 

~2 0O7;^;H, 7'J-^i, 7?;^^ nlil~2 0©li) 

# $ tt-r , Tia<^ i ? & i> <o -hm^ $ tL^> o 

[0 0 4 6] 

[4b 4] 



O 



(CH 2 ) n 




2 0©7^^f^I, T';-;V*. 7 5;^^ n l± 1 ~ 2 0 <D^$:) 



[0 0 4 7] 
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ojn, V -X— CH 2 — CeH4-CH 2 — X 



CH3 CH3 CH3 CH3 

I I I I 

o^p-x— CH-C 6 H 4 -CH— X o,m,p- X— C— C 6 H 4 — C X 

CH3 CH3 



H H CH 3 CH 3 

X— C— (CH 2 ) n -C X X— C— (CH 2 ) n -C X 

CQ 2 R CO z R C0 2 R C0 2 R 

H H CH3 CH3 

I I I I 

X— C— (CH 2 ) n -C X X— C— (CH 2 ) n -C X 

COR COR COR COR 



(it*. RiiJ&tfiisn ~2 o 07 t 1 )— ju*, &tz 

fl^r^ nltO ~2 O 0>mu Xltmk M:M ^tzltB^? 



CH3 CH3 

1 1 

X-CH 2 -c-CH 2 -x X-CH-C— CH-X X-C — C— C— X 
11 I II I I H I 

O CH 3 O CH 3 CH 3 O CH 3 



C6H5 0 6 H 5 
X-CH-(CH 2 ) n -CH-X 

<5&k xi*^ mm. ^tzita^m. n(*o ~2 o o>mo 

[0 0 4 8] 
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[ft 6] 



X 



o o 

il II 

CH 2 -C-0-(CH 2 ) n -0— C-CH 2 -X 



CH 3 O O 

I II II 
CH-C-0-(CH 2 ) n -0— C— 



CH 3 
CH- 



CH 3 O O 
i II II 
C C-0-(CH 2 ) n -0— C— C X 

CH 3 



CH 3 

C 
I 

CH 



( 3^ n (il -2 0 <D^SU X(* 



X— CH 2 -C — C- 

II II 

O O 

CH 3 
I 

x— c — c — c 

i II li 

CH 3 O O 



CH 2 -X 



CH 3 
CH- 



CH 3 

c— 

I 

CH, 



C 
II 

o 



c 

II 

o 



o o 

II II 

o,m,p- X— CH 2 -C-0-C 6 H 4 -0— C— CH 2 -X 



o.m.p- x- 



CH 3 O 

I II 
CH-C 



O 
II 

-0-C 6 H 4 -0— C— 



o,m,p- X' 



CH 3 O 
I II 

C — C-0-C 6 H 4 -0— C- 
CH 3 



O 
II 
C 



CH 3 
CH- 
CH 3 

C — 

I 



CH. 



o,m.p- x — S0 2 -C 6 H 4 -S02— X 



CH 3 
•CH- 



[0 0 4 9] 
[0 0 5 0] 

7^, 81, 91, 10*, ifctt 1 IJJItc*** 'k&JRfc-f *&JR$S#"C**o 

Kttns-t&khtt* mtm-m, $kitm-m, svitm—m. ^r^tm—m, mtm- 
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m, ®mmm—mm~?$>z>o <ph&6**jiv>**&\ g*s^i4£iS£>&£&K2, 2' 

iUr-f AWf V * h V 7x-W^7^ (R u C l 2 (P P ha) 3) i>MUt 

Ltffat^So ^t--)AM*l!li: Ltiv^^lt ft&ltM t LX T * $ - 

F e C 1 2 (PP h 3 ) 2) , 2#i<^-y ^;K^)tfX b »; 7i-;vW7^ >#f# (N i C 
1 2 (PPhs) i) , 21^)-'^^©^ f 'J7*f ;i/*7 7^i# (N i B r 2 

(PBus) 2) LT$fitT-&&o 
[0 0 5 1 ] 

i-frt-hy, ^ f ;v^f y 7*f h >f h -/n 

Sit^fiSo Sfc, l^(JIi&~ 2 0 0 t^titlfo - »J L < li 5 0 

- 1 5 Otti^. 

[0 0 5 2] 

(^^) 7^'Jn^;v^^iAt^MJ: LTti, Plates 

M + "OC (O) C (R a ) =CH 2 (2) 
(5£pK R a {±7tc«. 1~20 Ottl^tto M*fcT)l'*V&m<< 

-CR'R 2 X (3) 

X J C (O) C (R a ) =CH 2 (4) 

R a «7l<Jif> ifcli, iStSfgfcl ~2 OO^a^^^-To XMitt*, jl^ Sfctt 

HO-R' - OC (O) C (R a ) =CH 2 (5) 

R a fi7kSt> *fctt, mi~20©tiiWo R' IJM2-20O 
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[0 0 5 3] 

M + -OC (O) C (R a ) = CH 2 (2) 

-CR ! R 2 X (3) 

Xfi> a^^^r^'f'o ) 

^fc^nrVafefrW**-^***** — «s£ (3) t?^$tL&*sB»jt*^r 
R a tij»t4^*sfei ~ 2 oo*«asfc its, frafcraaioto^^^tLio R a ^A 

ttfllfcLTtt, mx.it> -EU -CH 3 > -CH2CH3. - (CH2) n CH 3 (nli2~l 

9 ©iiic^tt) > -c 6 h 5 > -ch 2 oh> -axm&mifhti, &zl<i±-r, - 

T^-^A-f * bti&o 7fr*V±m<1 LTJi, Uf-^AW 

h5^>y/l/7>^^A^t>, b > f ;v Kf y;V7 - f A 'f t fl<7^f 
L<ti. 7 * * V 4 * ^ i^UfiKlithy^A^*^ *V *A-f 

— ft* (2) (7)^-Jry7-t>(7)fMli> — «s£ (3) O^nyv^iCMLT, £f£ 
L<fil~5^*> J:<9£f£L<{il. 0-1. 2SJfC**o 

tORJES LTii#tcRjett$ir«:v»3ft* % ^SSIRJS-Cab* tztbmWfe 

Rj&aBE»i#K:K3feStLifl:v>**, Sfl L<(i0~l 5 0^ «fc <9 £f £ L < f± 10-100 
[0 0 5 4] 

(0) C (R a ) =CH 2 (4) 
) 

— ttA (4) -C^Stt^Mfc^fc Lttt, »HR36$^*v»o 

R a tc^lt^>^icl ~ 2 O^^^tLTti, ■ffi&tmffi<Dt><D1r s $\m-£tiZ>o R a <DM 
&W£LXii, mz-lZ. -H, -CH 3 , -CH2CH3. - (CH2) nCHa (nii2~l 
9 <Dmk*m.1r) , -C 6 H 5 > -CH2OH. -CN^**Wb*U ffrt L<{i-H. - 
CHa-efc&o 
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(a) V tr>^"9 v^^^Vfi-^^ «£ >9 Vf — ;v^tfi^a#^r / a*^'t'-5>l^ic^ TIB— 8t5£ (10) 

H 2 C = C (R 13 ) -R 14 -R 15 -OH (10) 
(5£*K R 13 »±**lR : ?-Xt±^*Sfel~2 0O^r«**^-To R 14 fi-C (O) O- (^ 

^x;v») > Xti. o-, m-^L<itp-y^=-u>^m^o R 16 tta:S&££\ X»± 

iif, R 1 3 {±7fef|f HH\ ^f^fiL^o R 14 ^^r;V^^O(i 



if htl&o 

jj 2 q-—q (R 13 ) R 1 ^ OH (l l) 

±1B— IfisS; (ii) -e^ftMb^t Ltft #fcffij££*Lfcv^ 

(c) #M¥4 - 1 3 2 7 0 6-9^**KPB^$fL4 <£ ? m^&W) ? *J * frM 

J: *)%hfLZ>—®& (3) ■CS**L* ( K3R-^n^'>i|t^Sr^ft< fc & lWr&if 

£4?&< ifa*"t* tr-^*ft##t-. — (12) ^-TrS$*L&7Rm*&;fri-;& 

M + C" (R 17 ) (R 18 ) -R 16 -OH (12) 
(=S;«K R 16 S.t>*M + ii±iai:|WICo R*\ R 18 tt £ & ;w<~* > C" fc^fe-ft* & * 



nl7nrer>18 /»-»« _ 
iv /x. <-» xv "/ >a 



Z.0RH IrMi J- I -r /.+ r> r»« P 



v. 



) /-CON (R 2 ) (7 5K*) . -COSR (f-frJ^x**) . -CN (- f V ;V 
&) . -NOa (-hTrgfe) ^^lfibtt^, 0 mm*R{ix Ml-2 0^)7;WS 
> ^*ifc6~2 0<97'J-JHXtt^«t7~2 0^Ty;i/^^-C^>«9, £p£ L < }4R 
*S^1 — 1 0<ftT.fl'*^*X&7i — ^Skt^&e R 17 . R 18 tlt(i, -C02R, - 
c7o) R, -CWK^L^o 

(e) JRT-TO?S> *)WhfiZ>— IB&t (3) "C^$ *t * Jft* — ^ » >«t -ft" 

(f) m^-ffc^Sio^n^:^ ffi L < li-IK (3) -C^S*L£^ny>&/!>£ < 1 1> 
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lmU't&v-n'&M&itK-* Tia— $s&: (1 3) ^"c^$tL4*Bftafe#^r*^r'>r-* 

HO-R 16 -0'M + (13) 

(5£*K R 16 3ttrM + »±±EfcraUo ) 
HO-R 16 -C (O) 0"M + (1 4) 

(5ft*, R 16 ^.^M + (i±tatIW|Co ) 
*ftflTtt, (a) ~ (b) OJ:d4*«***^i-**ftK^ny>3ft«ll[*H-^L4v» 
»£\ WflPsfJ: (b) ©»^^:ffit^ 0 

ifc (c) - (f) <&J:dfc£Hfc-^n'**y*§'g-*^*< 1 *> littS^-^l^# 

(f) <D-%m#z bKttt lv^o 

EJ5iOKtt#fclR5g3*t>S:v^ 04L<t±O~15O < C, i»lfftL<l41 0-100 

[0 0 5 5] 

<SA^ffi3> 

^vy7^-nt-ts (5) -e^^na-fb^t^^^i; 

HO-R' -OC (O) C (R a ) =CH 2 (5) 

(3;*, RMiTfcSfM^ Xtt. R*8U~2 0 ©tSitito R' \±MM%.2~-2 0 

foWtLXlt, -H. -CH 3 . -CH2CH3, - (CH 2 ) n CH 3 ( n it 2 ~ 1 

9<D»t£^-r) , -CeHs. -CH2OH. -CN^WbtL, $?£L<ii-H> - 
CH 3 "eab^>o 

R' tf>£URS:2~2 0O2fiBi^^r#*t Ltfi, ixlf, Ri?tgfc2~2 0«7^W>i 
(xfvv^, 7nfcfi/>afe % T^l^^g) ^ »6~2 0©7^1/>'S, JScifgfc 

7-2 0 wr;v^r uy&^tfmf bK&o 

— ^=ft (5) X-igiZtL&ikG-mt Ltli, #^R56S*Lftv^ W fcjfr £ L wffc£-% fc L 

tf-^fi-SH^fi, JtBa<Z>» «J "C^So 

i^-ei, ffii^ h*"f V>'3M Vv'7^.- K 4, 4' -^7x-W^>y^f V> 

A^fV>'>MVy7^-h, +>"Jl/Vy>fVy7^-h, ***3"J 
V>3M y~>7*- K 1, 5-t7*U'/^yV7*->, *fftV7xs^^y 
^7y7^-I^, jjc3frft>*"f l^SM V~>7*- K ^^y^V^Vi/7^ 

-K ^ y * n y i/V y 7 i - V ^ * f (f ^ i I S o £*L£>ii, ISt'fiL? 
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1 - 1 Oil, <fc*)$?£L<t4 1~ 5 ilT-$)lio 

ti> #KHWg«*tftv»3&», ffi U< {40-2 5 0"C. i »)§fiL<t±2 0-2 0 OTCT* 

— (5) •C3ft$tL*<k^WO«^fitt. »V'>7^-hi^tt, #iL<*i 
1 - 1 Oil, iDff4L<ttl-5ail?**. 

f±, #fcR5g3*Lfcv***, jf t L< (40 -2 5 CC. <£ *)# S L< 14 2 0-2 0 Ot)T?*> 
[0 0 5 6] 

*3MI*>3MM&3B#.*'*"3' hffiflLJ£WW\ Jt£-f£ (I) * 1 0-1 0 0li»*tU ® 
ft^-frfe^WSMbW^J IS K 6 2 6 2 KMfeZtL2>J±mjK&M (150t:t70B| 

xmz) ^3 o%aTOsitMi:ts^x'*^o &j»*om^te (I) <o& 
atta*^ (i) o~ i o oM«**iaFi lv» 0 ifcttiM 

[0 0 5 7] 

, 7 - * > m^"f4 
[0 0 5 8] 

^Wktl&o 7* U LTti, (^*) 7*V/Hfen-:/f- 

;v, 7^ U J1/&2 -^f-jv^^~>;v, (^*) 7* V frWiJ vX-Pf-fr* (* * 

) 7 * V )VW.<i V y -;v^T^<^t^;fc if £ 1 1 #*-e £ & c 
[0 0 5 9] 
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Mb 7] 



H 2 C=CH— C— (-OCH 2 CH 2 -)^-OCH2— C C 4 H 9 

C2H5 

O 

II , _v_ 
H 2 C=CH— C— (-OCH 2 CH 2 -)-OC2H5 



H 2 c=CH— c— (-cx;h 2 ch2-V--o— £ ^ 



H 2 C=CH— C— (-OCH2CH2-)|j-0 — \/ 



VCH ; 



H 2 C=CH— C— (-OCH 2 CH 2 -)^-0 — \^ °9 H 19 



H 2 C=CH-C-{-OCH2CH2-^-0— 



[0 0 6 0] 
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Mb 8] 

O 
II 

CH— C 



OCH 2 CH 2 0 



f-C-fcH^O-^H 



CH 3 O 

I II 

c — c 



,11 , J_ J_ 

OCH 2 CH 2 0 [-C— ^CH 2 -)-0-f^H 



H,C=CH— 



O 

II 



o 

II 



C-{-0— (cH 2 -^-C"^0— CH 2 
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[<t9] 



O 
II 

CH-C 



OCH 2 CH 2 0 




HoC 



CH 3 0 
I II 

H 2 C=C — C — OCH 2 CH 2 



NCO 



H 2 C= 



O 
II 

CH~C 



OCHa-^C^^CH— CH-(CH 2 ^-CH3 

O 




O 

II , x 

H 2 C=CH-C — NHCH 2 -\ ^ — O— CH 2 -CH— CH 2 

O 



CH 3 
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Utl 0] 




CH 3 O O \\ 

u ^ I II II 
H 2 C=C — C— OCH 2 CH 2 0 C fY N q 

C 
II 

o 

o o o 

II II II 

H 2 C=CH-C — OCH 2 CH 2 0 C— CH=CH"C — OH 



CH 3 0 
I II 

H 2 C— C — C — OCH 2 




Br. 

O 

H 2 C= CH- C-f OCH 2 CH 2 )^0~H^^ B r 



Br. 

CH3O 
I II 

H 2 C=C — C — O— ^ /) Br 




ro 0 6 3] 

Hbi 11 

o 

H 2 G=G — C — OCH 2 CH 2 — (CF 2 CF 2 )^-F 



O 

_ II 
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[0 0 6 4] 

#^0^.^- t LTW\ b'j^fn-fl/^n/r/hijT^VWh, * * ^ ^ /i/ ^ 
'Jl/-f, ej^^iy-^FsKU-x h*i/V7 9 V I'- K t?X7x;-;i'A* t, Jif* 
(fc: Kn^i/x^;!/) >f V y 7 Ji U- f 'J K > V 7^ V V- h, h'Jv^n 

- 5 -x^;v- 5 -79 V fr***/* l , 3->*:*-3r^>. r h77*n^if^ 

7x; -;VAv?x h WT^'J V- K 4, 4-^;l/*7fv7x-W770' 
[0 0 6 5] 

rfv-i; LT(±, e^7iy-^AIx#*y7i"^-h»llx 7x;-;^# 

fox^yr^jv-MiE cooHiitt^y?^ u u- yxkmm. ^v* 

-;V (*"'Jf >7^f xf v > ^ 'J 3 - ;v i: 7 v tf > t« *° 'J r ;v 

iSS***'J^^>, 2K»3fe*s»#u>f v7fv>f) t^r«>f vs/T*- h (b 

- V „ A^t^f i/y^yy7^-F, +y'JU>'^7y7^-f^) j&»fc*§S>*Lfc 

K tKD^y7on> (^*) T^W-K tKn^-y/f^ T^W-h 
% ^y^xMj^U h-jv h V79V V- *KfcZ*tXffibtitz? V9 ^7 9 V 

[0 0 6 6] 

ttz, 79v fr-gm&mzmir&^s^-Rvt/xittv ^-otw^ni, 5 
%a»#jfc Ira, »&j&*5 o~i8 ot;©*©^ mnwoftrnt. mm&<o 

$£&mzmti2>ztfrh1ft£ Lv> 0 JMfcftKli, >*y-/K x.*y-;K ^v7n/v 

. f£g&:/f-;K xf vy^'j3-M;xfjvx-f;K xf vv^'J n-;i/^yxf ;v 
x-f;V7^f - K x^W^V n - y 7f ,'kx - f IfOi^ ; 7 

•bfy % ^f-;i/jif-;KJr h > N ^ y -f^-frfr h fc'co-Jr b ^*»3W ; h^x>, 

fi h (omMitW-^ & v*t± 2 SJSL± fcig-g- Ltffl v>S £ t #-C § & o 
[0 0 6 7] 

, *)V1f; ~>7->f •yt^^y^n^ijyn^t^-c^SM^^iOl^ J&?£ 
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i^V^ ifcPfc&v'y lotibSH^y'J *ttII©N i p s i HWWbft&o £ 
<£>1t5£i£->y ^O^JnSt LTt±#K$lJRg{±&v^\ (I) WLTO. 1-10 

0fiftg&, 04L<»iO. 5-8 #ttil~5 OlIM^Si t Lv> 

[0 0 6 8] 

* v-, * m-ffc^*^ ^> K ti-J K B*ft&— flu 

^A,&t>, 7;v?-f 7'j>h»5k, a*fb3E». Stt3E«&*. MM 

[0 0 6 9] 

am* lv> 0 

[0 0 7 0] 

jEjpt'^^o 4*5, Rm^^v^Aii, jfcOT«**/h$v>fc % ^bw^flfewfa&as 

& o 

[0 0 7 1 ] 

R^#;w>? Af4, ilW^fflv^WI^iLt^^^^J: ^fff Lv> 
. MSifcx* ^/i^<0#«W*45*#BflHfc#K £ i ~> 9 > * ? > ^M-^f - * * 

mfcztiz i> ©-cjiftv^ j&^n^at, fc^y/nk ^;v^>$l * ^ v 

n . -k. n , T- js. iiJSfel&fe -r •? lly Jf3-&4fi f 11/ -7 — il'E&Hfe.X. "2 -T- 11/ ^ > C-i CO + }> 1] ii.^ 

0. 1 ~ 2 Oil %Otitillt^©^i L < , 1 ~ 5lf%©Ilt*ilIfS^55 s 
[0 0 7 2] 
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[0 0 7 3) 

— fiKRm*;^'> , >i^^±ss^<7)^g:3teJS'^b^3il:^ 3* > yy^m^umt Lxm 

[0 0 7 4] 

^Ktt, Jfc^BflttfHftrt* 1 . 5mVg^±50mVgITOfc©Wit<, 2 m V 
g ft±5 0mVgWItffit<, 2. 4mVgJ^±5 0m 2 /gRTOl)ifJ 
L<, 3m 2 /gi^±5 OmVg LV\ MWl. 5m 2 /g*l« 

[0 0 7 5] 

Jfc^M^^ffitfi, SO^fefcLTJ IS K 5 10 1 fct££-Cfr*ort:£& 
[0 0 7 6] 

v^ 0 iRF^R36H$tL*v^ % 0flx.tf> &RfcJ©CTJfc£liHi«Hlt* t l. 5mVgP;±» 
MSRm* JVv")Ai W9.eHW.1i i: > E£1&<0ttft©J:#*g* 

& o 

[0 0 7 7] 

1 0 0 0 EfitPOlgffl-C^-r S tf> L<U 20-500 ll»0|fil"e<efflt £ <*> 

*»i»)»iL<, 4 0-30 Olf Hi^iBtf fflt^ i LV>„ @B^5t 

[0 0 7 8] 
[0 0 7 9] 

^HWOS^Icf^^f Mete, ^SrP^-fS^fe^a^W^ tfflxJ^ 5&lfc 

E&ib*i\ "BIM^J, «M£P£au JKWftiifiaE^Ur* £v> 0 
[0 0 8 0] 

r ^ u ^*a^#»4**, insst^ mxmzmtitz & * <q t% ^fbg& 

?J . ->-:=..& V-flSMMr*> r^^WO^-fbii^^bJ (2 3 5 - 2 4 
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2) ^f,z%H&-£ti?zm.*<D*><0&mf hti&ibK ZtibK?g.fcZti2>t>tfi?i±%:^ 0 mk. 
1^ MARK PEP-36> MARK AO- 2 3 ^O^^-x^ (m±V>-ftL& 
7f»*7-Mf«) , Irgaf os38, Irgaf osl68, Irgafos 
P-EPQ (JSL±v»mt B*-f-A3y>f ^-») ^fcttftjUW** 8 ***? 

- K7x^ -;vm^%t LTtt, ^#6<JtC{±mT^^^ s ^-ei*o 2, 6-v-t 
ert-^-4->f;i'7x;-^ 2, e r t-7f^-4-xf;V7 

jlJ-)V^ *y OUivOUi b 'J) («^f-^^>v;v) 7x;-;k 2, 2* -^f-v 

y\£z. (4^^;i/- 6 - t e r t -7f^7xy-;v) , 2, 2' -^Wfcf;* (4 ^ 

^;i/-6 - t e r t-7f;v7x;-;v) , 4, 4' — "7*^ 'Jfv tfj^ (3-^-^;v-6 

- t e r t -7f^7x;-JV) , 4, 4 ' -f^lf J* (3 6-tert-7 
f^7x;-^) , 2, 5-y-tert-7f-^MKD + /^ 2, 5-v-ter 
t-7 5^W Kn^^v, 1- 'jif-v^^'J a — ;v— tf ^ — [3- O-t-Zf^- 
5->fJV-4tKn#i/7x-;v) -/ntf^^-h]. l, 6 — WOr — fr- fcf 
* [3- (3, 5-7-t-7f;i'-4-tFoJfy7x-jV) 7oe^-h] > 2, 
4-lf*- (n /I'?-*) -6- (4-tKn*y-3, 5 -V- t -7*f;V7- 
V) -1, 3, 5-HJ7'A ^^xn'Jf;Ht^7n [3- (3, 5-^ 
-t-7f;v-4-nKnipy7x-;v) :/nif**-H, 2, 2 v^^-v > 
kf* [3- (3, 5-y-t-7fJV-4-tKD^fy7x-;v) ^ntf^-H , * 
^^t*->;v-3- (3, 5 - y- t - 7f JV- 4 - 1 Kn^ y 7 x-^) 7oK't^-f 
, N, N' -s\**)-*3-U>\£z. (3, 5 - ^- t - 7f ^- 4 - t Kn y - 1 Kn y 
>t-r5 K) , 3, 5-^- t -■7*-?-;V-4 -fc KD^y-^>y;V7*^7*^»- h- 
v*.x^;1/jl;*x;K 1, 3, 5-hU^f;V-2, 4, 6 - h U * (3, 5 -*J- t -"7* 
f;v-4-tKn + y^y-7;i/) ^>-t£>\ tf* (3, 5-y-t-7f;v-4-kKn 

*^->7A, HJ*- (3, 5 - V- t -~f-3-)i<- 4 - 
t KD + MV^) ^Vv7J2V-K 2, 4-2, 4-tf* C f-**-*) * "f- 

;V] o-^W-JK N, N' - If* [3- (3, 5-y-t-7fJV-4-tKn + -> 
•7jc-;v) 7>nk?*~;v] tK?^>, hV^. (2, 4-y-t-7f^7x-;v) 7* 

*77"fK 2- (5-^f^-2-HKn^>'7x-^) ^y/h'JTV-^ 2- [ 

2-fcKn3rv-3, 5 -fcf* («, « -7jl^;1/] -2H-^yy* 
F1J7V-JK 2- (3, 5-7-t-7f^-2-tFn^y7x-Jl') ^yy*h'J7 
V-;!/, 2- (3-t-7f^-5-^f^-2-tKn^y7x-;v) - 
yV*b'J7V*-^ 2- (3, 5-y-t-7f^-2-tiKo^y7x-;v) -5-^ 
Do^yy*>iJ7v*-;K 2- (3, 5-V-t-75^-2-ii Kn4rv7x-;v) ^ 
yv*h , J7V-^x 2- (2' -tKn^y-5' -t-t^f^7x-;i/) - ^ > V* h 
U7:/->K **-/U-3- [3 - t --f+fr — 5 - (2 H-^/F V 77-^- 2 --f 
;v) -4-tKD + y7x^] 7°n kf**- b-*"'Jxf Vy^V 3->u 3 
0 0) h<Dtfa&®, H Kn^y'7x-;^y7hV7y*-;Vfi^ 2- (3, 5 - v- 
t-7f;i'-4-tKa^y^y-7;v) -2-n-7f^nv|ex (1, 2, 2, 6 
, 6 — ^>^>f;!/-4-^'J^) , 2, 4 -y- t -7f;V7x^;v- 3 , 5-i? 

- t -ff-*- 4 -t Kn^'/'O'/x- <bti£o ffifn^-CfxIt 

^ 2 0 0, ;^7"^M-1 7, y^7-7^SP> ;^7'^SP-N, y^^y^NS 
-5. /^7-^NS-6, y^7-^NS-30, ;^?7^3 0 0, /^7-^NS 
-7, ^7^DAH (miv^-ftt^TCrt^fa^Xm^) n MA R K AO-30, 
MARK AO-40, MARK AO-50, MARK AO — 6 0 , MA RK AO 
-616, MARK AO— 6 3 5, MARK AO- 6 5 8, MARK AO-80, 
MARK AO-15, MARK AO-18, MARK 3 2 8, MARK AO-3 
7 (&±^-?tii>mJT-1fMk¥m) , IRGANOX- 2 4 5, IRGANOX- 
2 5 9, IRGANOX- 5 6 5, I R G AN O X - 1 0 1 0 , IRGANOX-1 02 
4, I RGANOX— 1 0 3 5, I R G AN 0 X- 1 0 7 6 , IRGANOX-1 08 1 
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, IRGANOX— 1 0 9 8> I R G AN 0 X- 1 2 2 2 , I R G AN 0 X - 1 3 3 0 . 
I RGANOX- 1 4 2 5WL (JsLLv>-f M B^^if^i *?-M) > Sumi 1 ize 
rGA-8 0 (&±^i*iii>&-fcik¥M) SWIFTS tih fcUfcZ 4 

jJb^Jt LXltmx.it, 2 - t -73-^-6- (3-t-^tA'-2-V:Kn*5'-5-^ 

*-jH"<>$>/lO -4-^f^7x-;V7^'JV-f (I B D n^^5 7^f-GM) . 2, 4 

-v-t-75;v-6- [1- (3, 5-^-t-7?;v-2-tKn + ->7x-;v) ^ 
7x-;V7^'JU-h (iS B B n^^$7^f-GS) & if t&Wf $ *i & o - h n ^ v 

Kfl^Wfc u-rwu isjea^tt^^^ 2, 2, 6, 6 i -e^v y~;i/**v 

7y*;^2, 2, 5, 5-ittft- 1 -fcfny v-^t + y 7y*;v^ SIMfcfc Kn^i/ 

gtfpD JftXffe 4 ^T0 7 ;v 3r /uafe^JtS t?* & o A'ffcftJ *-fn^">7'J-7y* Mfc^ 
%t LTIi s IRSfeliStLfcv*^ 2, 2, 6, 6 h 9^ 1 - tf^ V v^V** 

v'7y*;V (TEMPO) , 2, 2, 6, 6-f f7X^-l-e^Jy-W>7 
2, 2, 6, 6 - f h 7^ f ;v - 4 - i^V - 1 - ^'J y-;i/t^ y 7V*;V 
, 2, 2, 5, 5 --r h J**-*- 1 -eou y-W^y5y*^ 1, 1, 3, 3- 

■r h 2 -4 v>f > K'J - ;w * * v 9 # ;w N, N-v- t -7*f;v7 5 >:* 

g a 1 v i n o x y 1 ) 7 'J - 5y *;^^7V - 7 if^^^ 0 
[0 0 8 1] 

tK-^ * - 7 * - fr&<DBt4kfr%&m&*]&f&* $ tz \t 2 «JBH± ja<& L r «M -t&zt tf*t? 

[0 0 8 2] 

<b7X#^^J, WfWlx-?-a>. WpWrrnis, W^v, SSS^nv^^^x^f^ 

[0 0 8 3] 

$^©SS)£^^^7-7 h Kfi> *«3fc*H£ (7°7^f 7^7-f ;va 

^f;vh'J>h^yy7>, h *->->7 >\ h^fwh^yy? 

> n — v° K n * t-^yy^ ym<r>~r )i>* )VT jv n ^ y y 7 >H : ^ f ;VyV V 

7°n^y#vv7>, ^f;vpj'f77'n^;^yy7>', 7 -^U v K#y7"a 

V7 , n^;i|fyy7>f07^^H VT'n^**/^?^ y -^V ^ K^y 

7 t nh>^f;VyV F^yy7>, y - ^'J y K*">7*d t?^ h V ^ b %yy 5 >, tf- 
b^yy7>, tf— h ^v-> 7 y -T 5 ^ "^n tf;v h V > h 

vv9>> N— (j5-75 ;xf;v) - r -7577 , nE°;l/f'J^ f^yv7^, N- ( 

0-7 5 - r -75 7 7*at»f;vy> h >">9 > y —* "f h tf 
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f^7;V3^yy7>i J y'J ; #1) ~> n 3f ^ & o 

< ®tt * * * -mm.it > 

[0 0 8 4] 

^^ir/, HVl"-^ 7;V^l/^f>, yoXTfrFK h\ 7>*9* J h 

^i-^rr/, 7>;w*y— ;w 3 -^^;vr-tr h y^; 4-^f^7-ti>7x; 

> % 3 -^>^-;VT-b h 7x; 2, 2-yih**/7'feh7x;>', 4--*h*->7 
■th7i>, 3 --/n^ET-tr h 7^7 4 - T l> ;VT-b > 7 j. J p-V7-fef^ 
3-^^y^^/7x;>, 4->fM>y*7x; > A 4-^nn^W7 
^y>-, 4, 4 '-^l»^>V7x/'v, 4-7on-4' -^yy^'/^x 
3 -^nn^Hj-v h 3, 9 -5? * n h - 3 -y- nn- 8 - 

tr* (4-y>f;i/7?y7x-)V) *r\-*s^ •*.yy*/*\**s J r9—*'* 

y-^T5 >4ifOT5 ^fc^Jfl*^*)*, II: C ^l(:y 7 x-;V 3 - F - 7 A ^ □ 'J K 

kd^7>, ^/f Kn^yv^y^f^x-f^ ^>y^y> % ac?*-^* y -^f- 

[0 0 8 5] 

0 ifiSW1*iftJRttHH Utli, 650-1500 nmCfiMi^^f 
jafe-ra, «jtlj^H¥3 - 1 1 1 4 0 2f, #H¥5- l 9 4 6 l 9-9^«M$fcH*FS 

[0 0 8 6] 

Tfem^-M o »fi *i * * *> T ^ K yfct tef b-T £ £ t? ± v> o -c\ ft C f Q 4 v » # 
> o oasi'MLT, 0. OOl-lOltWifH^. 

[0 0 8 7] 
[0 0 8 8] 

fc #€FS L < T 2 0 VoVXTX-h & £ Kftf-t L < > 15 %VXTX$>Z> - t 

1 Lv^ 0 

[0 0 8 9] 
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[0 0 9 0] 

3M!J*7*/3ftlM&5ffl*: LTIJ, E&J£$*l£ fctfT-fifcv^ 2, 2' -7'/^ (4- 
^h*~>-2, 4 - y>Wl/D - h V (VAZO 33) > 2, 2' -TV*?* 

-fu/^y) ~mBM. (VAZO 50). 2, 2' (2, 4- 

v>;*?-;W^a^ h U;v) (VAZO 52) , 2, 2' -TVtT^ (>f V "Tf-n— h y 
;v) (VAZO 64) , 2, 2' -T'/W- 2 -^f;V/fn^ > V (VAZO 
6 7) , 1, ( 1 — -> ^ □ ^ # ;V/K— h 'J ;i/) (VAZO 8 8) ( 

£TD uPont Chemical ^A^fE) > 2 , 2' -TVfcT* (2 -->*n 
^n^v^nft-fV^) , S.tF2, 2' -TVtf^. (^WV^f (V- 

601) ^a^to) m&mfbti2>o 

[0 0 9 1 ] 

, (i-t-^W^nA^^l/) ^-t^'>^*-^-f (Perkadox 
16S) (Akzo Nobe H^Af"Ti) , v (2-xf ;i/A^y;v) ^-i^y 

K t-/f;W'!-t#^^V'-> (Lupersol 11) (Elf 
A t o c h em^A^IS) > t - 7^;W<-*3ri/- 2 -Jc.*-*-^*^ h ( 
Trigonox 2 1-C50) (Akzo Nobel frhX^nSM) ■> JSLX^MWtit 

[0 0 9 2] 
[0 0 9 3] 

aftufcw?*;* (BMisax) M^jfcL-rti, *>»fctt*^3j», _Lfaa$c 

; #«aaMfc:4& » 3 mr s > k*o* < Mtl y ^ t v ^ f-^ 

[0 0 9 4] 

flfeOii^Jfc LTIi, WLfcZH2>'hlfX-\±%\<*tf. t h 77x^1 , 1, 2, 2-^ 
* > y * - ;i/ co X -9 & tf a - 5> 0 

[0 0 9 5] 

& &co#?$f£ LV> 0 * Lv^cDti, 2, 2' -77^ UfHV/fW-h) 

% t -7*f;M-t4fy fcf/TV- K JfrTfi? (4 - t -T^^-y^ n^\^r->;v) + 

[0 0 9 6] 

IC^jO. 0 1~5ltS5, XVUtLitefoO. 0 2 5~2mi«|5T-*^>o 
[0 0 9 7] 

»«-fk*#»±iKFtK3fe$*t4v>** % f^zSgii, ttffl-t*«M«i&*l. S-£-# (I) 
«Jra$tLa^k^*OS|llSHc J: ») 5 0t:~ 2 5 0*C©IEfflrt3&«»* b<, 7 0 

> MJSiaft^fcJ: 0*4***. ii#l^~i 0f%m<nMMft^&&o 
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#12 0 0 3-3 3 8 0 9 4 ^<~P : 31/ 

[0 0 9 8] 

[0 0 9 91 
[0 10 0] 
[0101] 

<7)Jt) J ^-U->ay^D7f^7^- (GPC) £fflv**:tlti* 0 y 
ftiO (shodez GPC K-8 0 4 ; Bgffill (ft) 1) ^ GPC^itLt^ 
[0 10 2] 

($Bi#)i) (7* U n>f ;HSo5k3$*J*y (7 ^ V ;vf n - ;v/7 ^ 'J ;v||xf ;v/ 2 

h^->if;v7^';v->) <r>^$0 
Affcfc— $H*ftMSU h y 7 5 >fciM£J\ v^^;v-2, 5- 

4r->J.f-;v7^ y i^- 1> &^-;vt&-e2 5/4 6/2 9 <7>ifc^-cE-£-u i¥^^ 1 1 6 

5 0 0, i . 13 o*s»A**3j? y ( 7 ^ y n-w/r^ y 

V2-^ f^yxf;V7?'Jl/'-h) &#fc 0 
[0 10 3] 

i«)l^#;4 0 0 g^N ) N-^f7l/7-fch75 K (4 0 0mL) KfeffiZt* 

y 'jfAio. 7 g * in*.. s*#h&t\ 7 0t-c6 i$Nfti£&ti$ u 7 * y n 
w^^w; (7^y;v^n-^;v/7^y^^-f-^/2-^ h^->^f-^7^y 

v-H [1] i:v>>9) oi^i^ifc. ioiM<0N, N-^^f-;w 

o l^h^^tiBE^Lt, [1] *tt«Lfc 0 ffilf©!^ Cl] 

sp&frFMIt 1 6 9 0 0. &=F*frl6ft 1 . 14, s F*&*3fi7 ^ 'Jn-f JUgfe&lil. 8 "C 

[0 10 4] 

«3t«l-C»^tLfe*'&# Cl] 10 03M~> 2, 2-^x^y7*^7x;>0. 
Zlfc. IrganoxlOlO (fAX^^^'Jr-f ^5*;vXI) 1Uv1N?L, "fcfrkZ 

w& l t«h mm.®.® zntz 0 

[0 10 5] 

#V>"C\ iSfgflfrffcttiffljSW*, *9fr>^94 K7>7* (8 OW/cm, JKf*£S 1 5 c 
m, — Kl. 0m/^) lC3i!®LT3fe^#t*ff^V^ ^2mmJfO'>- 

[0 10 6] 

(^lifeflJ 2 ) 

mitral t?#^tt7tm^# Cl] 100g&^ 7in^R 9 7 2 (B*7^nv?;V) 
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2 0U, 2, 2-yx>JE-i/7-bF7x7>0. 2S|k IrganoxlOlO 
[0 10 7] 
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